In this work, we have considered Cardassian Universe in Hořava-Lifshitz gravity. Four types of Cardassian Universe models i.e., polytropic/power law, modified polytropic, exponential and modified exponential models have been considered for accelerating models. The natures of statefinder parameters, deceleration parameter, Om diagnostic and EoS parameters have been investigated for all types of Cardassian models in Hořava-Lifshitz gravity.
Under the detailed balance condition the full action condition of Hořava-Lifshitz gravity is given by,
where the extrinsic curvature and Cotton tensor is defined as,
Rδ j l ). The covariant derivatives are defined w.r.t. the spatial metric g ij . ǫ ijk is the totally antisymmetric unit tensor, λ is a dimensionless coupling constant and the variable κ , ω and µ are constants with mass dimensions −1, 0, 1 respectively. Also Λ is a positive constant, which as usual is related to the cosmological constant in the IR limit. Now, in order to focus on cosmological frameworks, we impose the so called projectability condition and use a Friedmann-Robertson-Walker (FRW) metric we get, N = 1, g ij = a 2 (t)γ ij , N i = 0 with γ ij dx i dx j = 
where H ≡ȧ a is the Hubble parameter. Here G c and G is defined as, G c = where G c is the "cosmological" Newton's constant and G is the "gravitational" Newton's constant.
We can re-write the above equations as [38] ,
andḢ
Here, ρ and p are respectively the energy density and pressure of the universe, l 2 = 8πG c and choosing 8πG = 1.
Freese and Lewis [22] constructed Cardassian universe models so that, in Cardassian models the universe is flat and accelerating, and yet contains only matter (baryonic or not) and radiation. The above equation governing the expansion of the universe is modified to,
which gives,
where ρ is the total energy density of matter and radiation and we will neglect the contribution of radiation for the late-time evolution of the universe. The function g(ρ) reduces to ρ in the early universe. Now,
where ρ m and ρ c are the energy densities of matter and Cardassian term of the universe respectively and p m and p c are the pressure of matter and Cardassian term of the universe respectively. For any suitable Cardassian model, the following requirements that should be fulfilled. (i) The function g(ρ) should returns to the usual form of ρ at early epochs in order to recover the thermal history of the standard cosmological.
(ii) g(ρ) should takes a different form at late times when z ∼ O(1) in order to drive an accelerated expansion as indicated by the observation of SNeIa. (iii) The classical solution of the expansion should be stable, and the sound speed c 2 s of classical perturbations of the total cosmological fluid around homogeneous FRW solutions cannot be negative.
In order to guarantee the classical solution of the expansion is stable, the sound speed c 2 s of classical perturbations of the total cosmological fluid around homogeneous FRW solutions should always be greater than zero. If the expansion of the universe is adiabatic, the sound speed of total cosmological fluid can be represented by,
Now the matter conservation equation gives,ρ
and total fluid conservation equation gives,˙
From the above two equations we get,ρ
From where we get,
and
Now for dark matter p m = w m ρ m , combining this with (11) we get,
where ρ 0 be the integrating constant. Now the relation between scale factor a and the redshift z is given by a = 1/(1 + z) i.e. z = (1/a) − 1, and we replace all a by z, where value of z is taken z ≥ −1.
III. STATEFINDER DIAGNOSTICS, DECELERATION PARAMETER AND Om DIAGNOSTIC
The flat Friedmann model which is analyzed in terms of the statefinder parameters. The trajectories in the {r, s} plane of different cosmological models shows different behavior. The statefinder diagnostic of SNAP observations used to discriminate between different dark energy models. The statefinder diagnostic pair is constructed from the scale factor a(t). The statefinder diagnostic pair is denoted as {r, s} and defined as [34] (17) where q is the deceleration parameter given by, q = − aä a 2 . If universe is present with dark matter then the parameters can be expressed as,
As a complementary to {r, s}, a new diagnostic called Om has been recently proposed, which helps to distinguish the present matter density contrast in different models more effectively. The new diagnostic of dark energy Om is introduced to differentiate ΛCDM from other DE models. Om diagnostic is defined as [35] ,
Thus Om involves only the first derivative of the scale factor through the Hubble parameter and is easier to reconstruct from observational data. Om is a constant in ΛCDM model, since it is independent of redshift z and it provides a null test of cosmological constant. Om diagnostic can distinguish DE models with less dependence on matter density relative to the EOS of DE.
IV. DIFFERENT MODELS OF CARDASSIAN UNIVERSE

A. Polytropic/Power Law Model (PL)
The simplest model is the power law (PL) Cardassian model where g(ρ) = ρ + Bρ n , with B and n < 2/3 are two constants and the additional term ρ n satisfies many observational constraints such as if the first Doppler peak of the CMB is slightly shifted, the universe is rather older, and the early structure formation z > 1 is unaffected. In this model g(ρ) is defined as [23] ,
where ρ card is a characteristic constant energy density and n is a dimensionless positive constants. So from (9), (14), (16) and (22) we get,
So the equation of states are given by, and
From above, we see that w c is a constant. From (16) , (18), (19) , (20), (23) and (24) we get the statefinder parameters and deceleration parameter,
and (9), (10), (16) , (23) and (24) we plot the graph which shows the variation of the square of velocity of sound c 2 s against H is given in Fig.3. Fig.4 represents the variation of s against r and Fig.5 represents the variation of q against H. From (8), (21) and (22) we get the value of Om. Modified polytropic Cardassian model is a slight modification of the previous one, can be used on all scales, but it does not quite fit the criteria of the Cardassian model as defined above. At late times in the future of the Universe, when ρ m ≪ ρ card , this model becomes cosmological constant dominated with Λ = ρ card . This energy density is very similar to a model which motivated by gravitational leakage into extra dimensions. In this model g(ρ) is defined as [25] ,
where ρ card is a characteristic constant energy density and α = 0 and n are dimensionless positive constants. So from (9), (14), (16) and (30) we get,
where, So the equation of state is given by,
and From (16), (18), (19) , (20) , (31) and (32) 
Fig.7, 8 and 9 represents the variation of g, w c and w against H respectively. From (9), (10), (16), (31) and (32) we plot the graph which shows the variation of the square of velocity of sound c 2 s against H is given in Fig. 10, Fig.11 represents the variation of s against r and Fig.12 represents the variation of q against H. From (8), (21) and (30) we get the value of Om. Fig.13 represents the variation of Om against H. The value of parameters are taken as, α = .5, w m = .01, n = .5, ρ card = .1, Λ = .01, ρ 0 = .001, k = 1, l = .9, H 0 = 72. From the figures, we see that g, w c , w, q and Om decrease as H decreases and c 
C. Exponential Model:-
In this model g(ρ) is defined as [26] ,
where ρ card is a characteristic constant energy density and n is a dimensionless positive constants. So from (9), (14), (16) and (38) we get,
where,
So the equation of state is given by,
From (16), (18), (19), (20), (39) and (40) we get the statefinder parameters and deceleration parameter,
and (9), (10), (16), (39) and (40) we plot the graph which shows the variation of the square of velocity of sound c 2 s against H is given in Fig. 17. Fig.18 represents the variation of s against r and Fig.19 represents the variation of q against H. From (8), (21) and (38) 
D. Modified Exponential Model
where ρ card is a characteristic constant energy density and α and n are dimensionless positive constants. So from (9) , (14), (16) and (46) we get,
where From (16), (18), (19), (20), (47) and (48) we get the statefinder parameters and deceleration parameter,
and (48) we plot the graph which shows the variation of the square of velocity of sound c 2 s against H is given in Fig. 24, Fig.25 represents the variation of s against r and Fig.26 represents the variation of q against H. From (8), (21) and (46) we get the value of Om. Fig.27 represents the variation of Om against H. The values are taken as, α = 2.5, w m = .01, n = .8, ρ card = .1, Λ = .01, ρ 0 = .001, k = 1, l = .9, H 0 = 72. From the figures, we see that g, w c , w, q first decrease then increase and Om decreases as H decreases and c 2 s lies between 0 and 1. The parameter s increases and keeps positive sign as r decreases.
V. DISCUSSIONS
In this work, the we have considered Cardassian Universe in Hořava-Lifshitz gravity. The energy density and pressure for Cardassian term have been found. Four types of Cardassian Universe models i.e., polytropic/power law, modified polytropic, exponential and modified exponential models have been considered for accelerating models. To investigate the natures of statefinder parameters, deceleration parameter, Om diagnostic and EoS parameters for all types of Cardassian models in Hořava-Lifshitz gravity, we have drawn all parameters w.r.t. Hubble parameters H.
In polytropic/power law Cardassian model of the universe g, w, q and Om parameters have been drawn in figures 1, 2, 5 and 6. We have seen that g, w, q and Om decrease as H decreases. The values are taken as, w m = .01, n = .5, ρ card = .1, Λ = .01, ρ 0 = .001, k = 1, l = .9, H 0 = 72. In this model, the EoS parameter w c is constant. The variation of the square of velocity of sound c 2 s against H is given in fig.3 and it has been observed that c In modified polytropic Cardassian model of the universe g, w c , w, q and Om parameters have been drawn in figures 7, 8, 9, 12 and 13. We have seen that g, w c , w, q and Om decrease as H decreases. The values are taken as, α = .5, w m = .01, n = .5, ρ card = .1, Λ = .01, ρ 0 = .001, k = 1, l = .9, H 0 = 72. The variation of the square of velocity of sound c 2 s against H is given in fig.10 and it has been observed that c fig.17 and it has been observed that c 2 s lies between 0 and 1. Also fig.18 represents the variation of s against r and the figure shows that s increases and keeps negative sign as r decreases.
In modified exponential Cardassian model of the universe g, w c , w, q and Om parameters have been drawn in figures 21, 22, 23, 26 and 27. We have seen that g, w c , w, q first decrease then increase and Om decreases as H decreases. The values are taken as, α = 2.5, w m = .01, n = .8, ρ card = .1, Λ = .01, ρ 0 = .001, k = 1, l = .9, H 0 = 72. The variation of the square of velocity of sound c 2 s against H is given in fig.24 and it has been observed that c 2 s lies between 0 and 1. Also fig.25 represents the variation of s against r and the figure shows that s increases and keeps positive sign as r decreases.
